In the course of studies on the aetiology of rheumatic fever, a number of biopsied rheumatic tissues have been grown in antibiotic-free tissue culture systems, with nonrheumatic tissues as controls. Kuttner (1958) attempted, without success, to demonstrate a viral agent in left atrial appendage grown in media containing antibiotics. Weiss, Florio, and Lewis (1958) grew heart and skin from rheumatic patients in media containing streptococcal filtrates, with some evidence of a cytopathogenic effect. Antibiotics were also used in the media in these studies.
In the present investigation no antibiotics were used, so that any bacterial agent, particularly haemolytic streptococci or their L forms could be demonstrated if present.
Methods Tissue obtained at surgery or biopsy was immediately transferred to a small sterile vial with screw cap and approximately 10 ml. Evans medium 109 were added (Evans, Bryant, Fioramonti, McQuilkin, Sanford, and Earle, 1956a; Evans, Bryant, McQuilkin, Fioramonti, Sanford, Westfall, and Earle, 1956b) . The vial was capped and placed in a larger vial which when screwed tight held the smaller vial immobile. The larger vial was either taken directly to the laboratory or placed in a mailing carton and sent by air mail special delivery.
The fragment of tissue was aseptically removed from the vial with forceps and placed in a Petri dish containing 10 ml. Evans In the beginning of the study culturing and fluid changes were done under a simple hood with the operator gowned and masked. Later a hood was specially designed so that all procedures could be carried out in a sterile atmosphere of 3 per cent. CO2 in air.
The method avoids the use of trypsinization technique; the cells retain their original relation to one another and yet are free to assume characteristic patterns in the presence of cytopathogenic influences. The inexpensive Barnes bottles are particularly advantageous for longterm antibiotic-free work, since the sharp drop from the neck of the bottle to the floor of the flask prevents contact of fluid medium with stopper. The tantalum technique has been found useful in other studies (Stewart, Lovelace, Whang, and Ngu, 1965) .
In the preparation and cleaning of glassware the routines devised for the National Cancer Institute (Earle, personal communication) These measures, combined with the greater experience of the technician and the smaller number of cultures under study due to the age limit, resulted in only three contaminations during this period, one probably air-borne and two which appeared to be due to L forms. These will be discussed below.
One organism which appeared during the first 2 years of study which was clearly derived from the tissue was Brucella abortus*; this appeared within a few days in all flasks containing left atrial appendage from a 29-year-old male with tight mitral stenosis but no history of rheumatic fever. Evidence has previously been presented that brucellosis may be responsible for chronic valvular heart disease (Peery and Evans, 1958) .
In eight instances (Table II) organisms appeared which seemed to be derived from L forms. These organisms appeared in a characteristic manner. A precipitate would form in the flask, but culture would show it to be bacteriologically sterile. The cells would continue to grow, and then 1 to 2 weeks later bacterial contamination would appear with destruction of the culture. On one occasion (R52), at the time the precipitate appeared, fluid was removed from the flask and filtered through a 0 20 p Silas filter, and ultimately a microaerophilic diphtheroid was recovered from the filtrate.t Meanwhile the same organism appeared in the original culture. Check of several specimens of cord serum revealed that L forms were present which converted to diphtheroids. On another occasion, however, the cord serum was checked and found to be free of L forms; nevertheless, when it was used on a culture of skeletal muscle from a 5-year-old child with aortic stenosis, the characteristic precipitate appeared, followed in 10 days by bacterial contamination (S76).
All of these apparent L forms appeared in cultures receiving cord serum. Since they appeared in two cultures of right atrium, three cultures of skeletal Abbreviations: R= rheumatic heart disease C = congenital heart disease LAA = left atrial appendage RAA= right atrial appendage SM = skeletal muscle LV = left ventricle -F = -filtered group.bmj.com on May 28, 2017 -Published by http://ard.bmj.com/ Downloaded from muscle, and three cultures of left atrium, they seemed to be unrelated to rheumatic fever. We were never able to determine whether the stimulating effect of the cord serum caused these forms to be released from the issue or whether factors from the growing tissues caused them to be released from the cord serum. The bacterial forms produced flat grey nonhaemolytic colonies on blood agar with the morphology of a coccus or coccobacillus. In the two instances in which further bacteriological studies were done they were identified as diphtheroids.
On several occasions cytotoxic-effect in the culture suggested the presence of a virus, but no known virus was ever isolated on study of 
Discussion
The earliest attempts to isolate an agent from tissues of patients with rheumatic fever have been summarized by Wilson and Miles (1964) . Collis (1939) reviewed the work in the pre-antibiotic era, and more recent work has been summarized by Taranta (1966) . No Godzeski, Brier, and Glenn (1968 
